INTRODUCTION Tobacco use is recognized as the most important preventable risk factor for pregnancy complications and undesirable fetal outcomes. This study examined the reported prevalence of tobacco use among married men and women residing in rural areas, and their knowledge on the risks of tobacco use during pregnancy and the factors associated with tobacco use. METHODS A cross-sectional study was conducted within 32 villages in the delta region of Myanmar, randomly selected through multistage sampling procedure by using a pre-tested structured questionnaire during 2016. In all, 617 people participated in the household survey. RESULTS About 80% of current smokers (109/128) smoked at home, of whom 16% reported the presence of a pregnant woman in their smoking area. Less than 25% of the respondents were aware of the negative impacts of tobacco use on pregnancy outcomes. Men had significantly lower perceived risk towards smoking on some pregnancy outcomes. Multivariate analysis confirmed the significant influence of male gender (adjusted OR, AOR=12.62; 95% CI: 6.30-25.29) and the age of women <35 years (AOR=3.51; 95% CI: 1.97-6.26) on current tobacco use, when controlling for other variables. CONCLUSIONS Men in the study villages and those with a low level of education had poor knowledge on the risks of tobacco on pregnancy outcomes. However, good knowledge and perceived risk of undesirable impacts on pregnancy did not have any influence on tobacco use.
INTRODUCTION
Tobacco use is a major public health concern globally. It is the most important preventable risk factor for pregnancy complications and dangerous fetal outcomes 1 ; cigarette smoking poses a threat both to pregnant women and their newborns, such as tobaccoinduced abortions and deaths from perinatal disorders. Also, smokeless tobacco use during pregnancy can have a higher risk of pregnancy complications with unfavorable fetal outcomes. Moreover, maternal exposure to secondhand smoke (SHS) in pregnancy may affect the birth-weight of newborns [2] [3] [4] [5] . Studies from Asia and Sub-Saharan Africa indicate an increased risk of infant and child mortality due to tobacco smoke exposure 6, 7 . Thus, several nations have given priority to the implementation of policies for the prevention of smoking in pregnancy [8] [9] [10] [11] . The nationwide survey in 2009 informed of the higher prevalence of current daily smoking and current daily smokeless tobacco use in rural areas compared to urban settings. In Myanmar, the STEP survey in 2014 reported that approximately 26% of people (44% of men and 8% of women) were current smokers and about 43% (62% of men and 24% of women) were current users of smokeless tobacco 12 Among others, the Ayeyawady Region revealed a high prevalence of tobacco use. The regional prevalence estimates of current daily smoking and current daily smokeless tobacco use were 19.6% and 30.3%, respectively 14 . Furthermore, the Ayeyawady Region reported an infant mortality rate of 87 per 1000 live births, which ranked second in Myanmar in 2016 and indicated a need to ascertain the underlying causes 15 . The Ministry of Health and Sports (MoHS) of Myanmar has pointed to the dangers of tobacco use on pregnancy complications and unfavorable fetal outcomes through health information, education and communication materials 16 .
Risk perception is critical for the decision of smokers to quit smoking, as noted in several studies in developed countries [17] [18] [19] . However, there are no studies on the influence of knowledge and perceived risks towards the use of tobacco among adults in rural areas of Myanmar. This is an underresearched area in how people perceive the risks of harmful substances that may affect their use. Further knowledge on risk perception is required to design health promotion programs. The present study attempted to examine the reported prevalence of smoking and smokeless tobacco use among married men and women residing in rural areas, and their knowledge of the risks in pregnancy due to tobacco use. The overall aim was to provide evidence to inform public health programs on reducing the infant mortality rate through tobacco cessation as the essential strategy.
METHODS

Study design
We conducted a cross-sectional household study in 32 villages of Kyaunggon and Lemyethna townships in the Ayeyawady Region of Myanmar from August 2016 to July 2017. Administratively, the Republic of the Union of Myanmar is divided into seven states and seven regions and a Nay Pyi Taw Council Union Territory. Myanmar has an estimated population of 51.5 million according to the 2014 National Census 15 , with nearly 70% residing in rural areas. The Department of Public Health under the MoHS is responsible for providing primary health care services, including information, education and communication through rural health centers (RHC) and subcenters. The National Census Report 2014 also indicated that 86 in 100 persons from the Ayeyawady Region were rural residents. Altogether 1.1 million out of 1.6 million women aged 15-49 years (reproductive age group) in the Ayeyawady Region were ever married. The study population in the present research covered married women of reproductive age in the range 18-49 years and their husbands.
Sample size and sampling procedure
We assumed the anticipated population proportion of current smokers in Myanmar as 26% according to the STEP survey 2014 12 . Allowing for an error margin of 0.05 at the 95 % confidence interval and a 5% non-response rate, the required sample size was 320 respondents for married men and women, respectively, for a total of 640 respondents. A multistage sampling procedure was used. In the first stage, the research team purposively included two out of 33 townships in the Ayeyawady Region. Then, two rural health centers (RHCs) from each township were randomly selected. Next, under the jurisdiction of each RHC, a two-way stratification method was used to avoid selection bias and included four villages with Sub-RHC and four villages without Sub-RHC, randomly. This two-way stratification procedure allowed us to attain the unbiased estimates without a need to consider for design effect 20 . Finally, ten men and ten women per study site were selected at random to meet the required sample size. Owing to limited resources, the survey team was unable to meet the standard sample size of 20 per gender category in each site. Local administrative authorities provided the list of eligible households in selected sites. If the eligible person was not available during the household visit between 9 am and 5 pm, the team used the nearest eligible household. There were no callbacks during the field survey due to time constraints. In all, 617 out of 640 eligible respondents (96.4%) participated in the household survey. The non-response rate in this study only referred to refusals to participate in the survey.
Data collection
Following written informed consent, trained interviewers administered a pre-tested structured questionnaire during face-to-face interviews with one eligible participant per selected household. The pre-tested and modified structured interview n e n t s : sociodemographic characteristics; awareness on the miscarriages and fetal outcomes due to tobacco (smoked tobacco, smokeless tobacco, and secondhand tobacco smoke) on pregnancy; their perceptions measured by three categorical items 'yes', 'no', and 'do not know'; and practices. Current smokers and smokeless tobacco users were defined as the people who smoked cigarettes/used smokeless tobacco on a daily basis and occasionally. Only women were asked for perceived risks due to smokeless tobacco. Exposure to SHS was defined as tobacco smoke that was exhaled by a smoker and was inhaled by persons nearby.
Data analysis
After checking for consistency and completeness, collected data were entered by Epi-data version 3.2 (EpiData Association, Denmark) and analyzed by IBM SPSS Statistics version 22.0 (SPSS, Inc., Chicago IL, USA). The reported prevalence rates and 95% CIs were computed. Accordingly, the level of knowledge as the first outcome measure of interest was categorized as 'poor' for respondents who scored ≤ mean value and 'good' for those who scored > mean value. We transformed a 'yes' response to perception questions of five possible pregnancy risks: miscarriages, preterm, low birth weight babies, stillbirth, and congenital anomalies into one composite measure of perception to smoking, smokeless tobacco or SHS exposure. Current smoking by both married men and women and current smokeless tobacco use (only for women) were additional outcome measures that were dichotomized into 'yes' and 'no' categories. For crosstabulations, the chi-squared test was used to assess the contribution of sociodemographic characteristics on differences in outcome measures and a p<0.05 was considered statistically significant. Simple logistic regressions were performed to determine the factors associated with the levels of knowledge scores and current tobacco use when adjusted for confounders.
We obtained ethics approval from Ethics Review Committee, Department of Medical Research, Ministry of Health and Sports, Myanmar (Ethics/ DMR/2016/088, dated 4 July 2016). Privacy, confidentiality and anonymity issues were taken into account according to the Helsinki Declaration.
RESULTS
The average age of the respondents was 35.6 years (95% CI: 35.0-36.2) and nearly 80% had low formal education (middle school level education and below). Four in five respondents were employed and more than half had a monthly family income of more than 100000 Kyat (approximately US$80). One in five respondents was a current smoker and cheroots predominated as the most commonly used product (a little cigar-like tobacco product). Males were significantly more likely than females to smoke cigarettes/cheroots (38.5% vs 3.8%) and use smokeless tobacco (73.1% vs 23.4%). The majority of current smokers (85.2%) smoked at home and 16.4% reported that there was a pregnant woman in their smoking area. Nearly half of the respondents currently used smokeless tobacco daily. tobacco use during pregnancy. The respondents cited low birth weight babies as the commonest consequence of smoking followed by pre-term labor and miscarriages. Married women mentioned the negative outcomes of pregnancy due to tobacco use more specifically than married men. According to Table 2 , about 65% to 86% of men and 71% to 90% of women expressed their perceived risks of smoking on miscarriages and fetal outcomes. About 60% to 80% of married men and married women had perceived risks of SHS exposure on miscarriages and fetal outcomes. Moreover, 53% and 73% of married women perceived the risks of miscarriages and fetal outcomes, respectively, when they used smokeless tobacco. Table 3 elucidates the factors associated with knowledge concerning the risk of tobacco use on pregnancy outcomes. Multivariate analysis confirmed that being male (AOR=2.96, 95% CI: 2.05-4.26) was significantly associated with the lack of knowledge of any possible risk of smoking and SHS exposure. Moreover, those who had a higher formal education were more likely to be aware of the risks of smoking to pregnancy, however this difference was not evident for exposure to SHS or the use of smokeless tobacco. According to Table 4 , it was significantly common for married men to smoke (AOR=12.62; 95% CI: 6.30-25.29) compared to married women, when controlling for other variables. Other sociodemographic differentials, knowledge and risk perception did not have a significant influence on smoking practice. 
Variables
DISCUSSION
To the best of our knowledge, this is the first study in Myanmar that specifically explored the knowledge and risk perceptions and associated factors of tobacco use among married men and women. There was a moderate degree of reported smoking and the use of smokeless tobacco, especially among men who were married to women of reproductive age in rural areas of the Ayeyawady Region. The prevalence of using tobacco (both smoked and smokeless forms) ranged between 21% and 48%, respectively, among married men and women (combined) in rural areas.
One study in the Yangon Region in Myanmar reported that the prevalence of smokeless tobacco use in rural households was approximately 38% 21 . The overall reported prevalences in this study were similar to those of the nationwide STEP survey report (2014), 20.7% vs 26.1% current smokers, and 47.6% vs 43.2% currently using smokeless tobacco 12 . However, a meta-analysis study performed in Myanmar by Kyaing et al. 22 in 2012 reported a lower prevalence of 20.8% compared to our study. Even though different surveys used different data collection methods, the reported prevalence of tobacco use did not vary widely. Furthermore, the results clearly indicate that tobacco use was predominant among males in all studies mentioned above. In 2012, the prevalence estimates of current smokers was 46% of males and 5% of females among ASEAN countries, and 37% of men and 7% of women globally 23, 24 . Even though smokeless tobacco practice was popular among men in most South-East Asian countries, women were more likely to use smokeless tobacco in Bangladesh, Indonesia and Thailand 25, 26 and the reverse was true in the present study among married people in rural areas.
Continued
It is well documented that tobacco use in either smoked or smokeless form can harm not only the pregnancy but also the fetus 3, 5, 8, 27, 28 . However, in this study, less than 25% (lowest of 1.9% to highest of 23.5%) of respondents in rural areas mentioned the negative impact of tobacco use on pregnancy outcomes, which was unsatisfactory. Addressing knowledge of smoking risks and cessation counseling in indigenous communities is a priority for antenatal programs 29 . Married men had significantly lower knowledge of the negative impact of tobacco use on pregnancy outcomes compared to women. In addition, low formal education had a significant influence on poor knowledge. This finding highlights the necessity to seek more effective channels to convey health information to married people from rural areas on risks of tobacco on miscarriages and fetal outcomes.
Limitations
Despite the fact that women could express at a better level than men the perceived risks on the effects of smoking on miscarriages and fetal outcomes, the influence of knowledge and risk perception on tobacco use was not significant in this study. This might be due to underreporting of tobacco use or the sample size was small. Besides, under-reporting of tobacco use among female respondents was more likely, especially cigarette smoking, compared to men.
This study was conducted in 32 villages in two townships of the Ayeyawady Region and hence cannot be generalized to all rural married people of Myanmar. Above all, there was the possibility of social desirability bias related to positive responses towards knowledge and risk perceptions.
CONCLUSIONS
Translation of evidence-based findings and strengthening knowledge transfer mechanisms of correct information to prevent tobacco exposure in pregnancy through effective risk communication programs is critical in promoting maternal and newborn health 5, 30 . Conversely, concerted efforts to engage stakeholders are essential to introduce cost-effective prevention strategies to mitigate the negative impact of tobacco on pregnancy outcomes in a developing country like Myanmar. Men in study villages and those with a low level of education had poor knowledge on the risks of tobacco on pregnancy outcomes. However, good knowledge and perceived risk of undesirable impacts in pregnancy did not have any influence on tobacco use. Nevertheless, intensification of targeted health promotion programs by innovative approaches in rural areas, alongside tobacco regulations, is indispensable to reduce the prevalence of both smoke and smokeless tobacco use.
